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(54) EYE GROUND CAMERA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To detect a focus even at the 
time of fluorescent eye ground photographing by a simple 
structure without a movable part. 

SOLUTION: A luminous flux from an LED light source 14 is 
passed through an opening plate 13 and a lens 12, reflected on 
the reflection surface 9a of a prism 9, advanced in an optical 
path 01 and projected from a part of a pupil P to an eye ground 
Er as an index luminous flux. The reflected light is advanced 
on the optical paths 03 and 04, passed through a fluorescent 
filter and a focus lens 18, etc., reflected in the direction of the 
optical path 06 on the reflection surface 27a of the prism 27, 
bisected in a separation prism 31, passed through the lens 32 
and a columnar lens 33 and received by a CCD line sensor 34 
as a focusing luminous flux image. Since the position of the 
focusing luminous flux image is shifted from a prescribed 
position by the diopter of an eye E to be tested, the position is 
recognized by a signal processing arithmetic means 35, the 
focus lens 18 is moved by a driving means 17 so as to bring it 
to the prescribed position and automatic focusing is 
performed. 
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3t«SOlSritA/-CBl?LP<75-SB*»e>«»)t*i: bTIMEEr 
Kg** ft*. *<DEIt*tt#B03, 04±«rifi*, *3t 

T, ryXA27 (DS4tBB2 7 a -?3tlS06*(6»Cg*t $ 
ft, XA3 lT?2»«l$ix. f>*3 2* Rft 

1/^X3 3Sriio-C, CCD7W-fcV*-3 41i:£-«life 
JMfclS' iLT£#;$ftS. r<0^«Jt*«ll 3' CO 
ffiHttftlftlR E omSC J: o T0T3£©ffilia> h 1* ft* co 
■C, *tf>ttH&tt*fc3»**Jil:3 5lw.fc»>BltU Uf 
5i5tK»#ai 7-C7*-*^u^X 

1 8*wttu-caik*ftfrff9. 




3&&}fe^££, l«E*3iaiil7-f ^AOta^KR 
ItfcJB 2 Oft^fflSW***- UT*WE*3llHt«**ai1-S 
£**IH*Ri*r*U MEft3WS7^^tt«tC« 
**«©3fc* fcSWrf 5 #ttfc*-f 5 r t £4*8 t 
BSIE* * 7. 

[awtii 2 ] me^xxitiE*** t 1 

[M*3S3] S5WG7*A'*f:jWeiRK£ttiaK 

ttMCRftfcfll 1 ettftMBtttJhLTBKicCfttt 
tflERI&itlSjfc^SKRrtfcS 2 OX^fMWtr^ LT 

-f *3WK:#jKi&eRrtTUR*«jMM*i-& 

&#P<7. 

[»#36] *1M&¥;|MS7 4 i&HKr* 

IE**?. 

tcRltfcR***7fc:l8Vvc, ME*Uk07 4**1119 
[R*«8] 7 4/u*i«attjEi^X*«#rt¥* 

[W#JS9] *JM&X*ttH-rsttlii¥R*«4.fcR 



¥R0ttttlMt6R4E«£*;cmE*^?AlcX7Xtt 

[R**10] ^«3t3lt«r«Wli-S«IUl^R«r«*t 
!SE*^7(C*5V^T. ill>Efttil?R«>tttilttJl(:S<3it 
T^#fflQEj|*R*LTRKR&*&S*Xl2E* 

IIMllI *mft¥9mmk9fBL7 4»9»*e>& 
S«*7^^«:fl|jtfcc-t«r»«i:-<-SRK*^7. 

[000 1] 

5-S-««IUl^®feW^-5.iSJ£* ^ 7lcB81-'5 h<r>XS> 
5. 

[0 0 0 2] 

U *«ffl*IK*»&03l63lt*3t»llWr«r*U-C*«MB 
©RJttcaieU 

bER UXSIMr I- J: 0 5MW U 3WI* ^TSft 
LT#j*:WM:RUlL-tv*5. S»07^^ 

[0 0 0 3] 

[0 0 0 4] (1) «K«Efl:(0»Jtjaa[lcJ:oTtt=ivh 
7* h0J^*4WR*ftSCfcliB*-C*>«. 
[0005] (2) «BJiR91XKlc«fi»tJRtr«< 

[0 0 0 6] (3) 4&MmttttmR0flUEK£9-CK 

■RCRoTHJEfePJUK ftS, 
[0 0 0 7] (4) JW*-KC±->T#f.»0^7'!)? 

HUM)********. 

[00 0 8] (5) **7-f^Sr3t»KlfIli-S|!IK* 
r***MfcB»-r*i.tr*|jE1-Sfc*fc, 3taiS1fiIEffi*5 

[0 0 0 9] (6) 3t«S<0S<C5ffi«-Ca»«0U-^X-^7 

[0 0 10] (7) 7T^^y©5fi»«wLED**>5>dtS 

[00 11] (8) 4ttftUIt**£ftS* 

[00 12] (9) *3fe7-f/u^?r3t<5t?IK-C^fi£LTV^ 

[0 0 13] *?6WO»10lfl«]li. ±*<DR8HjSU1) 
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[0 0 14] #369!<Df&2tf>Bfi<jl4. ±s£cd(2) 

[0 0 15] *«WO*3 0l6<3l±s ±3£0>MBA(3) 
ZMm L, *'kS8(CKI*ffirofc5fc^7'y X-fc£jfc#Sij 
SWi: LT«fflLTfc£#E*^fcfci,>|giitf;;<7«:tt 

[0 0 16] *3S9!tf>3S4c0S&<jl4. ±iEroBgH^C(4) 
**tt U *- KCftK# 5 a »tt«=1tjEi- 

3 IBIS** 9 WW*-*"* i t fc*>5. 

[0 0 17] *»^O*5c0IWlis -kj£©IKIH£(5) 

[0 0 18] *3593<OSS6£>B#JI4. ±j£<DiajB£(6) 
tic* 5. 

[0 0 19] *38B<DSB7<DBW(4. ±a?©KJH^(7) 
U (B#*«iS-e^«l*^iSTf 588JS*p« 7«r 

[0 0 2 0] *»9!<OSg8tf>Bfi<jl4. ±»©BaH^t(8) 
[0 0 2 1] *»93<DSB9(Di«jtt. J:«0>HH£<9) 
[0 0 2 2] 

[R«S:**-r5fc»<0^g:] ±Ei«Sr«fiK-fSfc* 
<o»l38Wir«5iaK*^7tt. gStSE?^ 

fc**«^1-5*l&iMe)fe$*i. l»EI«fB3t^c 
*w ^rfrffi*3tafi7 w J: <) iftfclBfllfcRttfcSB 

*JE*3fe»ifi:M^ 
* J: 9 <>«*fcK(tfc»2C03t»Si|«»fS:^UrB1l!e^ 

7 a A^I4l!fJEi63tR£0#Jfc«raifi L4vH»tt«r#i- 

[0 0 2 3] !B2*Mt«*llJS*y7l4. 

WSWSr^ LTBBl3EIC»jti£fi t ttJItt 5iK*<0^.3t 
JWj«il**ttr#L. *IBK*WB7<r/w*H:ilWB*ail 



[0 0 2 4] *3*WlC«5ttlE*y 714. *3tSbg7 

RrtTDucti<r«Rm$-rsmmKA¥x&. men 

[0 0 2 5] JB4»^lc«51SiS*> 714. 

[0 0 2 6] SB5»WIC«5lgiaE*pt7r4. *E3fc^5fc 
«C7-fA'^«rJf)ftaacR»tfclBl£*>7«Cl3^-C. -& 

[0 0 2 7] |g63BMlC«2.ISi£*y 7I4. «»<D7-f 

[0 0 2 8] «7»iqiCfik5IIlS*y 914. 7jA>fik 
w:/X«iM*%¥XC*MLa SCRitfcME* 
>7ld*3V>-C, lUIE^w^^iflflEaaifjEuvXttlHl 

ati-s. 

[0 0 2 9] S838Wli«SillE*y 714. 

U IlirE4fcttJf i II:<0£tt»S&£l&Etti: 
#lC»JE«^*aiw*^XI4E»-t-5 C t Sr«Hftti- 
S. 

[0 0 3 0] S&9«9JlC#SllJg*p<7l4, ^H%K» 

ISJ£ifti:*li*^X»4E»-f 5 r t frWKfc-f*. 

[0 0 3 1] ®1 0«Wlcff.5Kl£*^7l4. #H3t^ 

[0 0 3 2] 

^7<73«fi£iaSrjpL. ««ffiEO»?LPtftS//e»7 
01±lil4. 7^/^3, !) U-UVX4. tMJffl^ ho 

#3t«S5 . a?ip t*»/i y v>r* y 2/ h 6 . 

JtBOHCjf A* iiairai*jlfcJWB7 -f ^ 7 XI4*^» 

**a**»wwwT*>s7*yxA9 v du-^xi 

0. *?LPiB#«4?l*>£5 7-l l*s)SJjclcEyi|* 
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[0 0 3 3] L"C\ T'yXAgo^^BJCJBJSKSiXfc 
SltB9 a^)A*t*|S|^>jtB02±twtt. U>-Xi2 s jE 
«HiBEEri*«:4ffi»Blln«rffi-5Blln*i 3. 

10 0 3 4] ?L*># 59-11 OU#<D#B03±tCtt. 
■?LP t*«fttt9 1 5, h 1 6, Eft^Sl 

9, fJ»X.^7-2 0, 7>f/UA2 1 a *rrtJK1-3 7-f 
/WA*>5 2 1*5|«8:^E5IJSJxT^5 d >-l/yH 
6 KttB 2 o \Z °T«*3t»iS7 >f^2 2, * 

^*3t«iS7>r/U^2 3, *§HHfcu:/X2 4* #9- 

6 0J*i>(Hl 6 afcttHSLfcV^^y tf^*— 

3, mS2»^VX2 4, MP 2 5 OWixd»a5|l— 

[00 3 5]*Lt, TOttft**KBl0>ttEK*>5 

SJft* 5 7-20 ©Htt*«©*«04±lcw:, **3fe«r 

aiaL^rm3tsrs*H-5^» 5 9-2 6, a««8Ecoa 

*fcm>fe*Bto4*l^tt:/yXA2 7, UVX2 

H*fcEJ13ivO*5. 4*. '5r««3t«Sr«»^®2 
9-C«J»Sa»f5»&(Ctt, ^I»5 9-2 6H)tK04^ 

[0 0 3 6] 19 l^ffiil:*) * »T» 5 5- 2 6 <OK»l5 
lfcO#»05±K:H:* tt#Be^«<ttl|wvX3 0 3dSB 

SJtffi 2 7a OSItirrtlO*«06±fctt. ttJLP k#& 

«iBiEEr CCD7>fytyt3 4 MKft ICEH 

SftTV**. *LT\ Eft^&l 7, ittf32 9, C 
CD9>f >^yf-3 4©lH*tt«*»l«JI¥a3 5fc 
SBRSJlu «*fta»»*«3 5«>ai*ttE1i*«3 

6, rU}?*-9 3 7«C«RSixT^S. 

[00 3 7] B3fi:/y XA9<DKJ*t®9 a <bXy 
2 7 <73K*tffi 2 7a OdWfcRIMMtPh P2S:* U S*t 
®9attLED3taRl4 (D&fiftfcK** LJBiB* SrSifl 
*fc* RltB2 7 attLEDftiKl 4<DflfcB3t£ 
Sit L***3fc «r» ^SiS-T 5. 

[0 0 3 8] ■H4ttLED*Kl 4<0»#»##ttL£ 
**»3UBjB7^/u^8atf*^j63t«a7^/u^ 1 7 

/w* 1 7118 0 0 nmWiS<Ott*»tt«r*3Ei-5*»3t 



5„ *fc, *^a*ae7-f /u^8ttafiKfi3t*aifl 

L***5fcKftjtei l E DJt«l 4 0Kft36£g»rr 

[0039] a 5 tt^r«* jtjBfi7 -r 7 a^aat 

^tttiS7>f/u^ l 6 0^ft^ixo#ftaiS#£EK Bl«r 
3* U iT«**;BjB7 -r^^7it500n mttj50>1«£ 
Sr**1-5#a*¥»WIBBtLEDjfeJRl 4©ifi#* 

S^SraiS L*r«Si#RftJfci: L E D#fl& 1 4 (DS&#; 

Sr£Bri-*« ^raajtiia^-f^ 1 6ttBese 

***MrU ^£*3ti6:g*tLED3fci!Sl 4coRg 

[0 0 4 0] aK*%3lUIl^&OjKlRr±« 
3, yu-UVX4, SKflJ* hntfftEiS, y>-^* 

Jyhe, ■5r«*3tafi7^;u^7, yyx^9, yu 

-UVXl 0, ?L*>#5 9-1 1, #•1^X2 «r^L 

ttU »»l^>X2, ?Lfc£5 9-l 1, »9 1 5, "Hja 
1*M7^16, 7t-*^uyxi8, 
fiJUVXl 9, 50ifc5 9-2O, ■5r»)5 7-2 6, SB 
u >X3 0 Srii 13 flfc#B e ic£* e 
[004 1] *fft*9 2 9 T««X(i«»-r 5 fc £ 11, 

tt* hntfJM 5 BJ£Ei"CK»LT#;i8 
03, 04*iioTWVX2 8tC<fc»?afc^8:2 9 lcBi£« 

2 1 atca»-f 5t*tt, * hntfftJgsailSftSftS 

<hf^^(ca»5 9-2 otti»ia±or*B03*»e>iia 

U B*«t^7-f/uA2 1 atcliK^n^. 
[0 0 4 2] LED36R1 4*»60*3KI1, BflPfil 
3, l/>Xl 2«rifi0^y Xi,9<DSJHffi9 a-C£JK$ 
*Wl«r»A/"CB?LP©-«d*e>»«*3lCtLTB 
JSErt«»acix5. -?:<OS*t5fett3tB03, 04±*i£^ 
^T»5 9-2 6«riaipry XA2 7<OSlKffi2 7 a T* 
K06*rpJlCS*t$n, »I^!IXA3 1T2»IISft, 
1/^X3 2, R6uyX33^I»), CCD9-<y-trV 
*3 4T?S3t$tl^o 

[0 0 4 3] HSttmLP-CO^JKIBraBiat^U fft 
6* liy Vi/^y y h6<Dj&Vb*). 5IR«**«1X 

ttttO 1 5 0«T!WK3t^?:»L, «14' liL E D3t 
XI 4^TB?LP©T»^?>a»SttS*«l3(t3K«:« 
LT^So *fc* S7ttBl£ErlClB;»$n5SBPfil 3 
«)«HHBB»tt«>«l 3' T*>0, EI8W:5>K^yXA 

3 1 ic<t«9 25>»J$ixr, Rtti/yX3 3tlSJ-SS± 
*> 5 2 ocdc CD7-fvtyf 34 tcS3t $ nft:^. 

*JMU 3' «r*UTV^. 
[0 0 4 4] *«kBE<D«»Cj:9*«3t3K*l 3* <D 
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£#.*JK« l 3 ' tfBfSfitBK 1 

[0045] *^»*!t«*rtT5iR«ctt, **m)tag 

[0 0 4 61 Z<D±0\ZLX, -tNL&BLUmtt-fttttMD 

V\> XyXix9, 2 7ttWBEErlC**«tSnT 

v^SO-C, t©K*tB9a, 2 7 a0#JMMWHStl6 
:tl*4<, XyXA9. 2 7«r»<-f6Ct*-C#» 

[0 0 4 7] tfc, Ki 6tr#Uli-Sri:fcJ: 

0. 7>fy^2 2, 2 3 j e>mg3a*UvX2 4fc^f*}fc 

t-*^i/yXi 8«R9 1 Soa^S-T^ttl-Swi 
*t*«^ flUHijE«H*IK<'f«ci:*-CtS. 
#-l/yH6trB6LT7^2 2, 2 3d>&Rn 

B r k t 5 0 

[0048] fl/^^ 3 7(^(1, CCD7>fyty 

[0 0 4 9] S5t§#&3 6i£«Ai:®«£SStt<*-£Sw 

■C*. B*BoBB*J:9l»«K:fT5ct3ft5-e**. J6 

ictl, BJS«»¥«k«:tfvh**#«i:*«S*s- t 

[00 50] B 9 f*# 2 (D|llfe^«D^5t»J^BJS* * 7 



B?LPic#S3i^JSfflJtB4 oa»e>*Mfeu>X4 l ic^ 
**B07±titt, jE«BJSErt*a*Je»HnSr*-f5 
BBP&4 2 , UVX4 3, ^j»ffl3tJR4 0Oifi#^Jt* 

Kffl* hn#jt«4 5, BJLPlcftftfcy v^*y y h 

4 6, *B07jc*waafittS3tBS7-f^^4 7, yu 

-u>-X4 8, B?LPtB*«ne?L*>*5 9-4 9iSB 
WcEMSfU ^W^n-f y^*9-4 4 0AJt*l$IO 
3tK08±(Ctt, y u-u>X5 0, »&&#5fcaS5 lis 

E«S*itv*5. 

[0 0 5 1] JL*># S 7-4 9CDir»<D*K09±(Cii, 
«?LPt*S:*tt9 5 2, XKMtcffKS&ttSftttia 

fc»to6TBBEri#«4*^^ 

5 5, 3Mff*£«U>X5 6, TO*«rElti-5fflilU5 
— 57, 7^;VA5 8a^t2f7-<;^*^7 5 8^ 
BfcfcEWiix-cv**. 7-5 7 0S»^rp]^3t 
K010 ±(Ctt, ^7-5 9, tt#BetfB<«Bl'>'X 

6 0*E«**tT*SO, ^yXA5 5<0#B**»B36» 
fertSK»B5 5a«>Slt*rtlO3tB011 ±lctt, uv 
X6 1, B?LPfc*a4»B^yXA6 2, U>X6 
3, RttU^X6 4, 3EftB*Ert*!a:«CCD7>r^ 

5*SBWcE«4ixrv^. 
[0 0 5 2] Bl 0tt7*/UA5 8 a<D#*««*ttS 

*b/h*b 4 0 o#)fc$6ft«rt4 d t^-f^n^?** 

?-4 4«)»3taiW«tLtr*L-C^5. Hi 11*** 

afi7>f;^4 7i: abatis 7^/^53^ »3taia« 

ttFU F2*SU *3t«E7-f 4 7l*Bfitt*3)tt 
**WH*«4 0O«fi3tSrSi8 L*jteBft*fraWH- 

*S4 00Kfi3feSriSiaLa)fiKS3t«rS»f-r5o 3E 
(C, Bl 2HSWB5 5 a<0#*K*t»ttR«r^Lrv^ 

So 

[0 0 5 3] £*UI)3ftB4 0**e>O3lt*tt, BBP«4 
2, U^X43, ^^n^^>7-44, 
hnjH3taS4 5«ri§9, -J.y y h 4 6 tcfefc 

»3tfajS7^/V^4 7, yu— UVX4 8fcB9, 
?LS>t ^7-4 9T?Sl»$n, ^uvX4 1 $r^L 

B6(C^i"J:9ictt?LP^TgB4 0' «riSoT, B 

7 5 ft»KXX4 2 1 t LTIBJ£EriC»K$iX 

[0 0 5 4] *OS*t*tt, #4feU>X4 1 . Kb* 5 
7-4 9<D?L«, ft*)52, 3fc*«iil7-</u^ 5 3,7 
*^U^X5 4Srii<9, Xy XA 5 5<OS*t®5 5 
a-CKIt*lX, ^X61tSilt»I^yXA62 
- C2»«SiX 1 U^X6 3, RttuyX64^Lt, 
7>fyCCDtyt6 5i:08 (C/^-f <t 5 (C 2 
tt42' tLTS5fe*n^ fl r<D2o^*JKB4 2' <D 
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teams •i'&sifijs^g: 3 5 -cmnsm £ ix, 

^fcASrS^U U>-X5 4£ffii)L§»J£M;as^Tfoi^ 
5,, 3E»iS«uvX5 60Sfl35-(cyyXA5 5§rBBigL 

2±Ott3fcl43E{bti"f, £&«Sffl#:^lcf&«££.l£1- 
r4l4fct>. JBl©3aS«ll4IWIU::E»ffi5 5 a 

i4BBJ£Eric##8:fco-e. *©*#isi*tti$;h<ttv>. 4 

*i, ft#*l$Wt4 4l±y y h4 6 ±9 fc3fe«4 

0«fcERSiVCV*$«>T. Z(V%.ftmmt4 4 0W» 

[0 0 5 5] 7^*4 7, 5 3 tr*h.«l**07» 09 

ftttSltB 5 5a w t tt*v\ 

SI 5 103fe^<DrtO-&«ffl)tS4 0 OgigJtttJt^fijeB 
«-4 4-em**ii, HUB*** 5 lftiboft***** 
*HlKI»*:*Hf-f w 4 ttft < , *»*4*««HJtrfT 

9 r 

[0 0 5 6] 

# ;* 9 tt, M9!ft¥* 4 Wjfc**fc*i'l«UII 1 4 % 
2 0&ftflnttr*ESL. SXttftJ: 9 t>fiJ6&<o£-£. 

U A* tr4H/C*** 

[0 0 5 7] JB2JMKfllSME*;«?l*. EMttttt) 

5- 

[0 0 5 8] Jg3»WlC«5llJ£*^7tt, 3fc$HH»» 
ttKKttfcw4lc,fc9, Jt»WSW4-^L-C^«)fe*aS 

[0 0 5 9] *4»MC«5l8JS*^7li. «**-K 

[0 0 6 0] »5*WlC«SIBJ£*>9li. »#)t¥* 
IC7 ^/u^ fcfRft-rSMKaibMK&IMf £*tf ? <fc 5 

*SS:M]E-r5»jE«^JFS 4 45. 
[00 6 1] J&6*Mlfcflti«K*.>«9tt. SIBSWfc 



[0 0 6 2] IB7|6Wlcfii5aiiS*^ 7l±. 7-<>i^4 
«S4tiEuvXSr|H]GS5«-<7?[HHElcJ;o-C. »K)t^£ 

[0 0 6 3] S8J6^(Cff5igj£*y 714. Ig£*4# 

[0 0 6 4] 89$69?IC«?>1B£#> 514, £«U*aie 
*KS<5£ *tt*|Sl<??ffi«SriBJgt6 4 #IC$*XI43E» 
i-5i5lcLfcr4lc«k9, MMWOXtMINIftSftb 
ii*. 

[0 0 6 5] SBl OIBfJICffiSIlIg;** 714. *3fe7* 

4 let 9, «xro«»!K^ffiffl^4<e5. 

[H 1 ] SB 1 o3US0!|(D*fi£H-?*>5. 

[02] 9 — \sy KroJEBBT*)*. 

[S3] yjXAO^3tS*tWt(0^77iar*>5. 

[H5] 7-f/w^ro»iKSia»ttro^7 7ia-C*)5. 

(SI 6] «?L±©«-JtmtfeOKl«|gT*5. 

[H7] WPtRa»b03fc!£ttOiSSI!B T*>.5. 

[0 8] -fe>1>-±©^«3t*<D»M0-C*)5. 

[H9] »2OHtt04(D«62BI'C$)5. 

[HI 0] 3t«0»36»3t»tt0^7 7H-C*>i. 
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